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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the conversion of chemical energy to electrical energy. More particularly, the
present invention relates to a current collector having lower internal resistance (Rdc) in comparison to current collectors
of a conventional design. The present current collector is useful in electrochemical cells of both aqueous and non-
aqueous

BACKGROUND OF THE INVENTION

[0002] Present electrochemical cell designs utilize two primary construction methods. Either the internal electrodes
are spirally wound or, they are assembled in a multiple plate configuration. In either case, each of the positive and
negative electrodes is comprised of a current collector and active chemical constituents contacted thereto. The current
collector can either be the casing housing the cell or, a conductive foil or screen. The current collector of the present
invention is useful in both cell types for both primary and secondary cell.
[0003] Prior art current collectors may have a grid structure as shown in Figure 4 of the accompanying drawings.
Prior art current collectors may have equally spaced conductors as disclosed in US 1 044 831, US 3 453 145, GB 1
104 093 and FR 1 010 039.

SUMMARY OF THE INVENTION

[0004] A characteristic of any electrochemical cell is its internal resistance (Rdc). It is well known that the design,
shape and configuration of a current collector and its grid pattern affect Rdc. Placing an external load on an electro-
chemical cell causes a chemical reaction that produces a flow of electrons through the current collector to the associated
external battery terminal. The basis of the present invention is to reduce Rdc by reducing the flow path of electrons.
In other words, the distance electrons must travel between all points on the current collector and the cell terminal is
reduced.
[0005] Accordingly, the present invention is a novel current collector design in which the open areas of the grid pattern
are not symmetric and not constant in size and orientation. Additionally, the solid elements of the conductor grid are
oriented such that they converge at a common focal point. In that matter, if the solid material within the conductor grid
is modeled as a wire, then a well known equation for total resistance is,

where, p is the resistance of the conductor material, L is the conductor length and A is the cross sectional area of the
conductor. Reducing L reduces R.
[0006] In that light, the internal resistance of the present current collector is reduced with respect to conventional
designs by providing a more direct path to the connector tab. The improved grid structure has a fan-like configuration
of radiating conductors so that every portion of the current collector is either along a straight, radiating path to the
connector tab or, is relatively proximate a radiating conductor.
[0007] According to one aspect of this invention, there is provided a current collector, which comprises;

a) a frame comprising at least one frame conductor providing a closed perimeter;
b) a plurality of first radiating conductors radiating from a focal point on the frame and terminating at the frame
perimeter spaced from the focal point;
c) a first group of a plurality of concentric conductors being concentric with the focal point and intersecting the
plurality of radiating conductors;
d) a second group of a plurality of concentric conductors being concentric with the focal point and intersecting the
plurality of radiating conductors; and
e) wherein the focal point to the outer concentric conductor of the first group of concentric conductors is a distance
"x" and from the outer concentric conductor of the first group to the inner concentric conductor of the second group
is from 1x to 10x and wherein there are no concentric conductors intermediate the outer concentric conductor of
the first group and the inner concentiric conductor of the second group thereof.

[0008] This invention also provides a method for providing an electrochemical cell, comprising the steps of:

R = pL/A
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a) providing a first current collector comprising: a frame comprising at least one frame conductor providing a closed
perimeter; a plurality of first radiating conductors radiating from a focal point on the frame and terminating at the
frame perimeter spaced from the focal point; a first group of a plurality of concentric conductors being concentric
with the focal point and intersecting the plurality of radiating conductors; a second group of a plurality of concentric
conductors being concentric with the focal point and intersecting the plurality of radiating conductors; and wherein
the focal point to the outer concentric conductor of the first group of concentric conductors is a distance "x" and
from the outer concentric conductor of the first group to the inner concentric conductor of the second group is from
1x to 10x and wherein there are no concentric conductors intermediate the outer concentric conductor of the first
group and the inner concentric conductor of the second group;
b) contacting a first electrode active material to at least one of a first and second major sides of the first current
collector connected to a first terminal to provide a first electrode;
c) electrically associating the first electrode with a second counter electrode connected to a second terminal and
housed inside of a casing; and
d) activating the first and second electrodes with an electrolyte thereof.

[0009] These and other aspects of the present invention will become increasingly more apparent to those skilled in
the art by reference to the following description and the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a plan view of a current collector 10 according to the present invention.

Fig. 1A is an alternate embodiment of a current collector 10A according to the present invention.

Fig. 2 is a plan view of a double winged current collector 12 according to the present invention.

Fig. 3 is an elevational view or the present current collector 10 incorporated into an electrochemical cell 100.

Fig. 4 is a plan view of a current collector 150 according to the prior art.

Fig. 5 is a schematic of a resistance test performed on the present current collector 10 and one according to the
prior art 150 shown in Fig. 4

Fig. 6 is a graph of the resistance results from the test performed according to Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0011] Referring now to the drawings, Fig. 1 shows an enlarged view of one embodiment of a current collector 10
according to the present invention while Fig. 2 shows another embodiment of the present current collector 12 having
a double wing configuration. Fig. 3 is of an exemplary electrochemical cell 100 of a multi-plate configuration comprising
one of the present current collectors. Whether the current collector of the cell 100 is of the single wing configuration
10 or of the double wing type 12 is not necessarily important.
[0012] As shown in the enlarged view of Fig. 1, the current collector 10 generally comprises wire or bar-shaped
conductor strands in the shape of a frame 14 surrounding a grid 16 and supporting a tab 18. The conductors and tab
are of a conductive material such as nickel, aluminum, copper, stainless steel, tant:alum, cobalt and titanium, and
alloys thereof. As shown in this figure, the frame 14 has spaced apart upper and lower strands 20 and 22 extending
to and meeting with left and right strands 24 and 26. Upper frame strand 20 meets left frame strand 24 at curved corner
28, left frame strand 24 meets lower frame strand 22 at curved corner 30 and lower frame strand 22 meets right frame
strand 26 at curved corner 32.
[0013] Tab 18 is a generally solid planar member and extends outwardly from the junction of the upper frame strand
20 and the right frame strand 26. In that respect, tab 18 includes upper and lower sides 34 and 36 extending to and
meeting with an intermediate edge 38. The tab sides 34 and 36 are parallel to each other and are generally parallel to
the upper and lower frame strands 20, 22. However, the upper tab side 34 is spaced somewhat below the upper frame
strand 20 to provide a curved junction 40 where the upper strand 20 transitions into the upper tab side 34. The lower
tab side 36 meets the right frame strand 26 at a perpendicular angle.
[0014] The grid 16 is interior of and supported by the frame 14 and comprises a fan-shaped configuration of radial
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strands as conductors in the form of wires or elongate bars. The radial conductor strands are of two general types.
Conductors 42, 44 and 46 begin at the tab 18 and radiate outwardly to terminate at either the left frame strand 24
(conductor 42) or the lower frame strand 22 (conductors 44 and 46). The other type of radial conductor begins at a
position spaced from the tab 18 and radiates outwardly to terminate at either the left frame strand 24 or the lower frame
strand 22. Regardless, both types of radial conductors have their terminus aimed at an imaginary focal point 48, indi-
cated by the area outlined by the dashed lines, and residing on the tab 18.
[0015] The grid structure further comprises a first and a second group of curved or concentric strands as conductors
in the form of wires or elongated bars. The first group includes conductors 50, 52, 54, 56 and 58, which are at progres-
sively greater distances from the focal point 48 and concentric therewith. Each of the first group of concentric conductors
extends from the upper frame strand 20 to the right frame strand 26 and intersects with each of the radial conductors
42, 44 and 46 emanating from the focal point 48 of tab 18. Other of the radial conductors do not begin at the tab 18,
but radiate outwardly from various ones of the first group of concentric conductors. In that respect, radial conductors
60 and 62 both begin at concentric conductor 58 while radial conductor 64, intermediate conductors 60 and 62, begins
at concentric conductor 50. Conductors 60, 62 and 64 terminate at the left frame strand 24. Radial conductor 66 begins
at concentric conductor 54 and terminates in the vicinity of the curved corner 30 between the left frame strand 24 and
the bottom frame strand 22.
[0016] The remaining radial conductors 68, 70, 72, 74, 76, 78, 80, 82 and 84 begin at various ones of the first group
of concentric conductors, but terminate at the lower frame strand 22. In that respect, radial conductor 68 begins at
concentric conductor 58. Moving downwardly and towards the right frame strand 26 in Fig. 1, conductor 70, which is
adjacent to focal point radial conductor 44, begins at concentric conductor 58. Radial conductors 72 and 74 begin at
concentric conductors 54 and 58, respectively. Radial conductor 76 begins at concentric conductor 50, and radial
conductor 78 begins at concentric conductor 54. Finally, conductors 80, 82 and 84 begin at concentric conductor 54
and terminate at the lower frame strand 22. Focal point radial conductor 46 is directly adjacent to radial conductors 78
and 80.
[0017] The grid 16 is completed by the second group of curved strands comprising conductors 86, 88 and 90. As is
the case with the first group of concentric conductors, these, too, are concentric with the focal point 48. However, they
are spaced a substantial distance from the first group of concentric conductors 50, 52, 54, 56 and 58. The first group
of concentric conductors 86, 88 and 90 extend from the upper frame strand 20 to the lower frame strand 22.
[0018] As shown in Fig. 1, the substantial distance from the first group of concentric conductors to the second group
is defined as a factor of "x". The distance x is defined as being from the focal point 48 to the outer most radial conductor
58 of the first group. Then, the distance from radial conductor 58 to the first one of the second group of radial conductors
86 is n(x) with n ranging from about 1 to about 10, and fractions thereof.
[0019] In the current collector 10 shown, the substantial distance between the two groups of radial conductors is
measured along upper frame stand 20. However, it is contemplated by the scope of the present invention that the
current collector need not necessarily have the generally rectangular frame shape shown. Instead, the frame can be
squared, circular, or some other irregular shape dictated by the design requirements of a specific cell construction. No
matter what the specific shape of the current collector, according to the present invention, it has a series of radial
conductors fanning out from a focal point and supported by spaced apart first and second groups of concentric con-
ductors with the distance between the two groups of concentric conductors being at least "x", as measured is some
direction from the focal point. A single concentric conductor is sufficient to constitute a group for the purpose of this
invention.
[0020] Also, a concentric conductor need not necessarily connect to the spaced apart portions of the frame. It is
within the scope of the present invention that any one of the first group of concentric conductors 50, 52, 54, 56 and 58
and of the second group of concentric conductors 86, 88 and 90 can terminate at one of the radiating conductors 42,
44, 46, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82 and 84 and, in that respect, not terminate at the frame. For example,
in Fig. 1A the opposed ends of concentric conductor 58 terminate at radial conductors 42 and 84 instead of upper
frame strand 20 and right frame strand 26, respectively. Similarly, the opposed ends of centric conductor 84 terminate
at radial conductors 42 and 68 instead of upper frame strand 20 and lower frame strand 22, respectively.
[0021] The double wing current collector 12 of Fig. 2 is essentially comprised of two current collector portions 14,
each similar to current collector 10 of Fig. 1 as mirror images of each other. The mirror image current collectors 14 are
positioned side-by-side connected together at a tab 18.
[0022] Fig. 3 shows the exemplary electrochemical cell 100 useful with either one of the current collectors 10, 12.
For sake of clarity, the single wing collector 10 is shown. The cell includes a casing 102 having spaced apart front and
back side walls (not shown) joined by side walls 104 and 106 and a planar bottom wall 108. The junctions between
the various side walls and bottom wall are curved. The open top of the casing 102 is closed by a lid 110. Lid 110 has
an opening 112 that serves as a port for filling an electrolyte (not shown) into the casing after the cell internal components
have been assembled therein and lid 110 has been sealed to the side walls. In the final and fully assembled condition,
a sealing plug, such as a ball 114, is hermetically sealed in the electrolyte fill opening 112 to close the cell in a gas tight
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manner. The casing 102, lid 110 and sealing ball 114 are preferably of a conductive material. Suitable materials include
nickel, aluminum, stainless steel, mild steel, nickel plated mild steel and titanium. Preferably, the casing, lid and sealing
ball are of the same material.
[0023] A terminal lead 116 for one of the anode electrode and the cathode electrode is electrically insulated from the
lid 110 and the casing 102 by a glass-to-metal seal 118. In a case-negative cell configuration, the lead 116 serves as
the cathode terminal and the lid 110 and casing 102 serve as the negative or anode terminal, as is well known to those
skilled in the art. A case-positive cell configuration has the positive electrode or cathode contacted to the casing 102
with the anode supported on the current collector 10 connected to the lead 116.
[0024] In either case, the exemplary cell 100 shown in Fig. 3 includes a central electrode 120 comprising the current
collector 10 of the present invention supporting at least one of the opposite polarity active materials. For the sake of
clarity, the active materials are not shown supported on the current collector 10. However, in a case-negative cell
configuration, current collector 10 supports opposed layers of cathode active material contacting the opposite major
sides thereof locked together through its many open areas. The tab 18 is then connected to the terminal lead 116 such
as by welding. In a case-positive cell configuration, anode active material is locked together supported on the opposite
major sides of the current collector.
[0025] The central electrode 120 of cell 100 is sealed in a separator envelope 122 to prevent direct contact with the
opposite polarity electrode. While not shown in Fig. 3, in a case-negative design the opposite polarity electrode is the
anode comprised of anode active material contacted to the inner major sides of the current collector 12 shown in Fig.
2. The wing portions 12A and 12B of collector 12, joined by the intermediate tab 18A, are folded downwardly toward
each other with respect to tab 18A and into electrical association with the opposed major sides of the intermediate
cathode. In a case-positive cell configuration, the opposed cathode plates are carried by the wing portions 12A, 12B
and folded down toward each other and with respect to tab 18A into electrical association with the opposed major sides
of the central anode.
[0026] A more thorough and complete discussion of a cell construction having a current collector comprising wing-
like portions which are folded into electrical assistance with a central electrode of an opposite polarity is shown in U.
S. Patent No. 5,312,458.
[0027] The following example describes the manner and process of a current collector according to the present
invention, and it sets forth the best mode contemplated by the inventors of carrying out the invention, but it is not to
be construed as limiting.
[0028] Voltage measurements related to Rdc for a current collector 10 according to the present invention (Fig. 1)
and for current collector 150 (Fig. 4) according to the prior art were recorded using a multimeter and constant current
power source. The prior art current collector 150 was made of a similar conductive material as the present invention
collector 10 and had a similar area, as shown in the plan views of Figs. 1 and 4.
[0029] Current collector 150 is comprised wire or bar-shaped conductor strands in the shape of a frame 152 sur-
rounding a grid 154 and supporting a tab 156. The frame 152 has spaced apart upper and lower strands 158 and 160
extending to and meeting with left and right strands 162 and 164. Upper frame strand 158 meets left frame strand 162
at curved corner 166, left frame strand 162 meets lower frame strand 160 at curved corner 168 and lower frame strand
160 meets right frame strand 164 at curved corner 170.
[0030] The grid 154 is comprised of a plurality of intersecting wire or bar-shaped conductor strands 172 and 174.
Conductors 172 are parallel to each other as are conductors 174. Conductors 172 extend from the upper frame strand
158 to either the lower frame strand 160 or the left frame strand 162 while conductors 174 extend from the upper frame
strand 158 to either the lower frame strand 160 or the right frame strand 164. This provides the grid 154 having a
plurality of diamond shaped openings 176, and portions thereof, formed between the intersecting conductors 172, 174.
[0031] To perform the comparative Rdc test, a power source 178 having positive and negative leads 180 and 182
(Fig. 5) was set at a current of 0.182 Amperes, which is equal to the current for one electrode plate in a typical battery
powering an implantable medical device. Test nodes A, B, C, D, E, F, G, H, I, J, K and L, as indicated in Figs, 1 and 4,
were set up on the respective current collectors 10, 150. The positive lead 180 was placed on node C which corresponds
to the focal point 48 of tab 18 of collector 10 and on the tab 156 of current collector 150. The negative lead 182 was
then placed on the other nodes A, B and D to L. The voltage drop between these node points was measured using a
multimeter 184 having positive and negative leads 186 and 188 by placing the positive multimeter lead on node C and
the negative multimeter lead 188 on the node on which the negative power supply lead 182 was contacted.
[0032] Fig.6 is a graph of Rdc as a function of measured nodal point location for two of each of the current collectors
10 ,150. Since a constant current power source was used, the resistance can be computed by,

where, V is the voltage drop and I is the current. Since R is a factor of the total Rdc of the cell, the Rdc of one current

R=V/I
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collector plate is equal to R as computed above. The Rdc measurements for two current collectors of each of the
present invention and the prior art are set forth below in Table 1 and in the graph of Fig. 6. This data clearly illustrate
that the novel current collectors 10, 12 of the present invention have significantly lower Rdc than the prior art current
collector 150 described in Fig. 4. This, in turn, lowers total battery Rdc to improve overall battery and device perform-
ance.

[0033] Since the theory of this invention has been proven using the mathematical relations described herein, it can
be applied to any battery construction technique, namely, the multiple plate and wound cell stack described above.

Claims

1. A current collector, which comprises;

a) a frame comprising at least one frame conductor providing a closed perimeter;
b) a plurality of first radiating conductors radiating from a focal point on the frame and terminating at the frame
perimeter spaced from the focal point;
c) a first group of a plurality of concentric conductors being concentric with the focal point and intersecting the
plurality of radiating conductors;
d) a second group of a plurality of concentric conductors being concentric with the focal point and intersecting
the plurality of radiating conductors; and
e) wherein the focal point to the outer concentric conductor of the first group of concentric conductors is a
distance "x" and from the outer concentric conductor of the first group to the inner concentric conductor of the
second group is from 1x to 10x and wherein there are no concentric conductors intermediate the outer con-
centric conductor of the first group and the inner concentric conductor of the second group.

2. The current collector of Claim 1 wherein;

a) the first group of concentric conductors extends from and meets with spaced apart first and second frame
portions of the frame perimeter and
b) the second group of concentric conductors extends from and meets with spaced apart third and fourth frame
portions of the frame perimeter.

3. The current collector of any preceding claim wherein the concentric conductors of the first group extend from and
meet with spaced apart first and second frame portions of the frame.

4. The current collector of any preceding claim wherein concentric conductors of the second group extend from and

Table 1

Meas Pt Present Invention #1 Present Invention #2 Prior Art #1 Prior Art #2

A 15.1 15.3 26.5 24.9

B 12.4 15.0 15.0 15.4

C 5.2 5.1 8.8 8.4

D 18.5 18.7 42.0 42.8

E 19.5 19.8 43.7 42.9

F 19.9 19.6 37.6 39.2

G 36.2 35.8 78.1 78.1

H 41.5 40.8 76.5 76.3

I 38.0 37.4 74.5 77.9

J 75.8 80.9 130.8 130.7

K 68.0 66.4 123.6 125.3

L 61.5 59.0 112.9 114.1
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meet with spaced apart third and fourth frame portions of the frame.

5. The current collector of any preceding claim wherein there are a plurality of second radiating conductors radiating
from the first group of concentric conductors to the second group of concentric conductors and focussed at the
focal point, and wherein the second radiating conductors do not radiate from the focal point.

6. The current collector of any preceding claim wherein the focal point resides on a collector tab extending outwardly
from the frame.

7. The current collector of any preceding claim wherein the frame has a generally rectangular shape comprised of
spaced apart first and second frame conductors extending to and meeting with third and fourth frame conductors,
and wherein the first and second frame conductors are longer than the third and fourth frame conductors.

8. The current collector of any preceding claim wherein the focal point resides on a collector tab extending from the
junction of one of the first and second frame conductors meeting one of the third and fourth frame conductors.

9. The current collector of any preceding claim of a conductive material selected from the group consisting of nickel,
copper, titanium, cobalt, tantalum, aluminum and stainless steel, and alloys thereof.

10. A method for providing an electrochemical cell, comprising the steps of:

a) providing a first current collector comprising: a frame comprising at least one frame conductor providing a
closed perimeter; a plurality of first radiating conductors radiating from a focal point on the frame and termi-
nating at the frame perimeter spaced from the focal point; a first group of a plurality of concentric conductors
being concentric with the focal point and intersecting the plurality of radiating conductors; a second group of
a plurality of concentric conductors being concentric with the focal point and intersecting the plurality of radi-
ating conductors; and wherein the focal point to the outer concentric conductor of the first group of concentric
conductors is a distance "x" and from the outer concentric conductor of the first group to the inner concentric
conductor of the second group is from 1x to 10x and wherein there are no concentric conductors intermediate
the outer concentric conductor of the first group and the inner concentric conductor of the second group;
b) contacting a first electrode active material to at least one of a first and second major sides of the first current
collector connected to a first terminal to provide a first electrode;
c) electrically associating the first electrode with a second counter electrode connected to a second terminal
and housed inside of a casing; and
d) activating the first and second electrodes with an electrolyte.

11. The method of claim 10 including providing the second electrode comprised of a second electrode active material
contacted to a second current collector comprised of two of the first current collectors in a side-by-side, double
wing configuration with an intermediate tab and having the second electrode active material contacted to at least
one major side of each of the wings of the second current collector, and wherein the first electrode is provided
intermediate the wings of the second electrode and folding the wings towards the first electrode to electrically
associate the first electrode with the second electrode separated from each other by a separator.

Patentansprüche

1. Stromkollektor, der umfasst:

a) einen Rahmen, der wenigstens einen Rahmenleiter umfasst, der einen geschlossenen Umfang schafft;
b) mehrere erste strahlenförmig verlaufende Leiter, die von einem Fokuspunkt auf dem Rahmen strahlenförmig
verlaufen und am Rahmenumfang in einem Abstand vom Fokuspunkt enden;
c) eine erste Gruppe mehrerer konzentrischer Leiter, die zu dem Fokuspunkt konzentrisch sind und die meh-
reren strahlenförmig verlaufenden Leiter schneiden;
d) eine zweite Gruppe mehrerer konzentrischer Leiter, die zu dem Fokuspunkt konzentrisch sind und die meh-
reren strahlenförmig verlaufenden Leiter schneiden; und
e) wobei der Abstand zwischen dem Fokuspunkt und dem äußeren konzentrischen Leiter der ersten Gruppe
konzentrischer Leiter durch "x" gegeben ist und der Abstand vom äußeren konzentrischen Leiter der ersten
Gruppe zu dem inneren konzentrischen Leiter der zweiten Gruppe im Bereich von 1x bis 10x liegt und wobei
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zwischen dem äußeren konzentrischen Leiter der ersten Gruppe und dem inneren konzentrischen Leiter der
zweiten Gruppe keine konzentrischen Leiter vorhanden sind.

2. Stromkollektor nach Anspruch 1, bei dem:

a) sich die erste Gruppe konzentrischer Leiter von einem ersten und von einem hierzu beabstandeten zweiten
Rahmenabschnitt des Rahmenumfangs ausbreitet und die erste Gruppe konzentrischer Leiter auf einen ersten
und auf einen hierzu beabstandeten zweiten Rahmenabschnitt des Rahmenumfangs trifft und
b) sich die zweite Gruppe konzentrischer Leiter von einem dritten und von einem hierzu beabstandeten vierten
Rahmenabschnitt des Rahmenumfangs ausbreitet und die zweite Gruppe konzentrischer Leiter auf einen
dritten und auf einen hierzu beabstandeten vierten Rahmenabschnitt des Rahmenumfangs trifft.

3. Stromkollektor nach einem vorhergehenden Anspruch, bei dem sich die konzentrischen Leiter der ersten Gruppe
von einem ersten und von einem hierzu beabstandeten zweiten Rahmenabschnitt des Rahmens ausbreiten und
bei dem die konzentrischen Leiter der ersten Gruppe auf einen ersten und auf einen hierzu beabstandeten zweiten
Rahmenabschnitt des Rahmens treffen.

4. Stromkollektor nach einem vorhergehenden Anspruch, bei dem sich die konzentrischen Leiter der zweiten Gruppe
von einem dritten und von einem hierzu beabstandeten vierten Rahmenabschnitt des Rahmens ausbreiten und
bei dem die konzentrischen Leiter der zweiten Gruppe auf einen dritten und einen hierzu beabstandeten vierten
Rahmenabschnitt des Rahmens treffen.

5. Stromkollektor nach einem vorhergehenden Anspruch, bei dem mehrere zweite strahlenförmig verlaufende Leiter
vorhanden sind, die von der ersten Gruppe konzentrischer Leiter zu der zweiten Gruppe konzentrischer Leiter
strahlenförmig verlaufen und im Fokuspunkt zusammenlaufen, und bei dem die zweiten strahlenförmig verlaufen-
den Leiter nicht vom Fokuspunkt ausgehend strahlenförmig verlaufen.

6. Stromkollektor nach einem vorhergehenden Anspruch, bei dem der Fokuspunkt auf einem Kollektorstreifen liegt,
der sich vom Rahmen nach außen erstreckt.

7. Stromkollektor nach einem vorhergehenden Anspruch, bei dem der Rahmen eine im Allgemeinen rechteckige
Form hat, die einen ersten und einen hierzu beabstandeten zweiten Rahmenleiter umfasst, die sich zu einem
dritten und zu einem vierten Rahmenleiter ausbreiten und auf den dritten und vierten Rahmenleiter treffen, und
bei dem der erste und der zweite Rahmenleiter länger als der dritte und der vierte Rahmenleiter sind.

8. Stromkollektor nach einem vorhergehenden Anspruch, bei dem der Fokuspunkt auf einem Kollektorstreifen vor-
handen ist, der sich von der Verbindung des ersten oder zweiten Rahmenleiters ausbreitet und auf den dritten
oder vierten Rahmenleiter trifft.

9. Stromkollektor nach einem vorhergehenden Anspruch aus einem leitenden Werkstoff, der aus der Gruppe gewählt
ist, die aus Nickel, Kupfer, Titan, Cobalt, Tantat, Aluminium, rostfreiem Stahl und Legierungen hiervon besteht.

10. Verfahren für die Schaffung einer elektrochemischen Zelle, das die folgenden Schritte umfasst:

a) Vorsehen eines ersten Stromkollektors, der umfasst: einen Rahmen, der wenigstens einen Rahmenleiter
umfasst, der einen geschlossenen Umfang schafft; mehrere erste strahlenförmig verlaufende Leiter, die aus-
gehend von einem Fokuspunkt auf dem Rahmen strahlenförmig verlaufen und am Rahmenumfang, der vom
Fokuspunkt beabstandet ist, enden; eine erste Gruppe mehrerer konzentrischer Leiter, die zu dem Fokuspunkt
konzentrisch sind und die mehreren strahlenförmig verlaufenden Leiter schneiden; eine zweite Gruppe meh-
rerer konzentrischer Leiter, die zu dem Fokuspunkt konzentrisch sind und die mehreren strahlenförmig ver-
laufenden Leiter schneiden; wobei der Abstand zwischen dem Fokuspunkt und dem äußeren konzentrischen
Leiter der ersten Gruppe konzentrischer Leiter durch "x" gegeben ist und der Abstand vom äußeren konzen-
trischen Leiter der ersten Gruppe zum inneren konzentrischen Leiter der zweiten Gruppe im Bereich von 1x
bis 10x liegt und wobei zwischen dem äußeren konzentrischen Leiter der ersten Gruppe und dem inneren
konzentrischen Leiter der zweiten Gruppe keine konzentrischen Leiter vorhanden sind;
b) Herstellen eines Kontakts zwischen einem ersten aktiven Elektrodenmaterial mit einer ersten und/oder
einer zweiten Hauptseite des ersten Stromkollektors, der mit einem ersten Anschluss verbunden ist, um eine
erste Elektrode zu schaffen;
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c) elektrisches Zuordnen der ersten Elektrode zu einer zweiten Gegenelektrode, die mit einem zweiten An-
schluss verbunden und in einem Gehäuse untergebracht ist; und
d) Aktivieren der ersten und der zweiten Elektrode mit einem Elektrolyt.

11. Verfahren nach Anspruch 10, das das Vorsehen der zweiten Elektrode umfasst, die ein zweites aktives Elektro-
denmaterial enthält, das mit einem zweiten Stromkollektor in Kontakt ist, der zwei der ersten Stromkollektoren in
einer nebeneinanderliegenden Doppelflügelkonfiguration mit einem Zwischenstreifen umfasst, wobei das zweite
aktive Elektrodenmaterial wenigstens mit einer Hauptseite jedes der Flügel des zweiten Stromkollektors in Kontakt
ist, und bei dem die erste Elektrode zwischen den Flügeln der zweiten Elektrode vorgesehen wird und die Flügel
zu der ersten Elektrode gefaltet werden, um die erste Elektrode der zweiten Elektrode, die voneinander durch eine
Trennvorrichtung getrennt sind, elektrisch zuzuordnen.

Revendications

1. Collecteur de courant, qui comprend:

a) un cadre comprenant au moins un conducteur de cadre définissant une périphérie fermée;
b) une pluralité de premiers conducteurs rayonnants, qui rayonnent à partir d'un point focal sur le cadre et se
terminent au niveau de la périphérie du cadre, à distance du point focal;
c) un premier groupe d'une pluralité de conducteurs concentriques, qui sont concentriques au point focal et
intersectent la pluralité de conducteurs rayonnants;
d) un second groupe d'une pluralité de conducteurs concentriques, qui sont concentriques au point focal et
intersectent la pluralité de conducteurs rayonnants; et
e) dans lequel la distance entre le point focal et le conducteur concentrique extérieur du premier groupe de
conducteurs concentriques est une distance "x" et la distance entre le conducteur concentrique extérieur du
premier groupe et le conducteur concentrique intérieur du second groupe va de 1x à 10x, et dans lequel il
n'existe aucun conducteur concentrique situé entre le conducteur concentrique extérieur du premier groupe
et le conducteur concentrique intérieur du second groupe.

2. Collecteur de courant selon la revendication 1, dans lequel :

a) le premier groupe de conducteurs concentriques s'étend à partir des et rejoint les première et seconde
parties de cadre espacées de la périphérie du cadre, et
b) le second groupe de conducteurs concentriques s'étend à partir des et rejoint des troisième et quatrième
parties de cadre espacées, de la périphérie du cadre.

3. Collecteur de courant selon l'une quelconque des revendications précédentes, dans lequel les conducteurs con-
centriques du premier groupe s'étendent à partir de et rejoignent des première et seconde parties espacées du
cadre.

4. Collecteur de courant selon l'une quelconque des revendications précédentes, dans lequel des conducteurs con-
centriques du second groupe s'étendent à partir de et rejoignent des troisième et quatrième parties espacées du
cadre.

5. Collecteur de courant selon l'une quelconque des revendications précédentes, dans lequel il est prévu une pluralité
de seconds conducteurs rayonnants, qui reviennent depuis le premier groupe de conducteurs concentriques jus-
qu'au second groupe de conducteurs concentriques et sont focalisés au niveau du point focal, et dans lequel les
seconds conducteurs rayonnants ne rayonnent pas à partir du plan focal.

6. Collecteur de courant selon l'une quelconque des revendications précédentes, dans lequel le point focal réside
sur une patte de collecteur, qui s'étend à l'extérieur à partir du cadre.

7. Collecteur de courant selon l'une quelconque des revendications précédentes, dans lequel le cadre possède une
forme générale rectangulaire constituée par les premier et second conducteurs de cadre espacés qui s'étendent
jusqu'à et rejoignent des troisième et quatrième conducteurs du cadre, et dans lequel les premier et second con-
ducteurs du cadre sont plus longs que les troisième et quatrième conducteurs du cadre.
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8. Collecteur de courant selon l'une quelconque des revendications précédentes, dans lequel le point focal réside
sur une patte de collecteur qui s'étend à partir de la jonction de l'un des premier et second conducteurs du cadre
rencontrant les troisième et quatrième conducteurs du cadre.

9. Collecteur de courant selon l'une quelconque des revendications précédentes formé d'un matériau conducteur
choisi dans le groupe comprenant le nickel, le cuivre, le titane, le cobalt, le tantale, l'aluminium et l'acier inoxydable,
et des alliages de ces derniers.

10. Procédé pour réaliser une pile électrochimique comprenant les étapes consistant à:

a) prévoir un premier collecteur de courant comprenant: un cadre comprenant au moins un conducteur de
cadre définissant une périphérie fermée; une pluralité de premiers conducteurs rayonnants, qui rayonnent à
partir d'un point focal sur le cadre et se terminent au niveau de la périphérie du cadre, à distance du point
focal; un premier groupe d'une pluralité de conducteurs concentriques, qui sont concentriques au point focal
et intersectent la pluralité de conducteurs rayonnants; un second groupe d'une pluralité de conducteurs con-
centriques, qui sont concentriques au point focal et intersectent la pluralité de conducteurs rayonnants; et
dans lequel la distance entre le point focal et le conducteur concentrique extérieur du premier groupe de
conducteurs concentriques est une distance "x" et la distance entre le conducteur concentrique extérieur du
premier groupe et le conducteur concentrique intérieur du second groupe va de 1x à 10x, et dans lequel il
n'existe aucun conducteur concentrique situé entre le conducteur concentrique extérieur du premier groupe
et le conducteur concentrique intérieur du second groupe;
b) placer un premier matériau actif d'électrode en contact au moins l'un de premier et second côtés principaux
du premier collecteur de courant connecté à une première borne pour former une première électrode;
c) associer électriquement la première électrode à une seconde contre-électrode connectée à une seconde
borne et logée à l'intérieur d'un boîtier; et
d) activer les première et seconde électrodes avec un électrolyte.

11. Procédé selon la revendication 10, consistant à prévoir la seconde électrode constituée par le matériau réactif de
la seconde électrode, qui est en contact avec un second collecteur de courant constitué par deux des premiers
collecteurs de courant selon une configuration côte-à-côte en aile double, avec une patte intermédiaire et com-
portant le matériau actif de la seconde électrode en contact avec au moins un côté principal de chacune des ailes
du second collecteur de courant, et selon lequel la première électrode est prévue entre les ailes de la seconde
électrode, et le repliage des ailes en direction de la première électrode de manière à associer électriquement la
première électrode à la seconde électrode, ces électrodes étant séparées l'une de l'autre par un séparateur.
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